In this investigation we found that adults with upper urinary tract infections caused by Pseudomonas aeruginosa produced serum antibodies with bactericidal activity against the bacterium. Seventeen of 20 infected adults showed bactericidal activity with a titer range of 1:10 to 1:10,000. Bactericidal titers of the human sera were determined by using a modification of the technique described by Kwapinski (3). Ten-fold serial dilutions of P. aeruginosa cultures were made in sterile 0.85% NaCl. Two-tenths milliliter of each bacterial dilution and 0.2 ml of each patient's serum were pipetted separately into sterile tubes (15 by 100 mm) and done in triplicate. Control tubes received 0.2 ml of each dilution of bacteria and also 0.2 ml of sterile 0.85% NaCl. Both test and control tubes were incubated in a 37°C water bath for 1 h, and the dilutions were then plated by mixing with molten Trypticase soy agar (BBL Microbiology Systems, Cockeysville, Md.). The agar was allowed to solidify, and the plates were then incubated at 37°C for 24 h before observation.
Urinary tract infections (UTI) are most often found in females and children. Lower UTI are much more common than upper UTI (2) , and most UTI are caused by Escherichia coli. Pseudomonas aeruginosa is increasingly being found to cause UTI (5) and accounts for 9% of UTI (1) . Since UTI may occur even during antibiotic therapy, the host's protective immune response would be important not only during an active infection but in any reinfection. Pazin Bactericidal titers of the human sera were determined by using a modification of the technique described by Kwapinski (3) . Ten-fold serial dilutions of P. aeruginosa cultures were made in sterile 0.85% NaCl. Two-tenths milliliter of each bacterial dilution and 0.2 ml of each patient's serum were pipetted separately into sterile tubes (15 by 100 mm) and done in triplicate. Control tubes received 0.2 ml of each dilution of bacteria and also 0.2 ml of sterile 0.85% NaCl. Both test and control tubes were incubated in a 37°C water bath for 1 h, and the dilutions were then plated by mixing with molten Trypticase soy agar (BBL Microbiology Systems, Cockeysville, Md.). The agar was allowed to solidify, and the plates were then incubated at 37°C for 24 h before observation.
Colonies of the test and control plates were separately counted to obtain the total plate count. The number of colonies from the control plates were compared with number of colonies of the test plates at each culture dilution to obtain the percentage of bacteriolysis. Test plate counts were considered to be positive for serum bactericidal activity at the dilution in which 50% or more of the bacterial colony growth was inhibited when compared with control plates of the same dilution (3).
One-half milliliter of one male adult serum, which had been stored at -22°C and had a 1: 10,000 bactericidal titer, was applied to a Sephadex G-200 molecular exclusion gel column having a 50-ml bed volume. The eluate was collected in 2-ml samples, and the optical density of each tube was determined at 280 nm with a spectrophotometer (Beckman Instruments, Inc., Fullerton, Calif.). Tubes of the ascending portion of the 19S globulin peak and tubes of the descending portion of the 7S globulin peak were separately pooled. tested for bactericidal activity.
The five uninfected adult males used as controls showed no bactericidal activity against P. aeruginosa (Table 1) . Ten males and 7 females or 17 of the 20 actively infected adults with positive bactericidal titers were diagnosed by their attending physicians as having pyelonephritis or another upper UTI. The three infected adults (two males and one female) with negative bactericidal titers were diagnosed by their attending physicians as having lower UTI.
The 19S and 7S globulin fractions initially showed no bactericidal activity. After the addition of human complement, the 7S fraction showed positive bactericidal activity, with a 1:10 bactericidal titer, but the 19S fraction remained negative.
In this study of UTI by P. aeruginosa, a bactericidal response was demonstrated in 85% or 17 of the 20 infected adults tested (Table 1) . A bactericidal titer range of 1:10 to 1:10,000 was found with these patients (Table 1) . By gel filtration chromatography, the 7S immunoglobulin G (IgG) fraction showed bactericidal activity at a titer of 1:10 after addition of complement. The 19S IgM fraction remained negative after addition of complement. Young (8) (Table 1) . It has been postulated that prolonged antigen stimulation of the renal parenchyma is responsible for serum antibody production (6) . Thus, the presence of a bactericidal immune response in patients with upper UTI may by due to the prolonged antigenic stimulation of the renal parenchyma (6) and may provide protection from a reinfection of P. aeruginosa.
